INTRODUCTION
Fish populations and characteristics of fishes are dependent upon water regimes, the size of the river system, and physicochemical characteristics of the water and geographic location of the river basin (Jalal et al., 2012a,b; Shahestan and Shastani, 2017) . It was found that the fishes of Malaysia have been studied in the past, from small rivers, lakes, reservoirs, and coastal waters in Malaysia Jalal, 1998, 2006) ; however, the river ecology and management activities in most countries suffer from an inadequate knowledge to the constituent biota poorly investigated in tropical river systems (Bishop, 1973; Hejazi et al., 2017) . Human activity has altered fish habitats by filling or dredging the potential rivers; constructing solid piers; diverting and increasing runoff; decreasing base flow; and changing drainage patterns in watersheds, releasing contaminants into the water, increasing nutrient loading, and releasing chemical pollutants (Alabaster and Lloyd, 1982; Ali et al., 2017; Larke, 2015) . Unfortunately, many species are increasingly threatened because of declining conditions in natural aquatic ecosystems in riverine areas. The greatest threats to these fish fauna arise from environmental perturbations resulting from dredging, and sand mining-induced suspensions could potentially change and affect local biota. The threats include habitat loss and fragmentation, degraded water quality, and declining indigenous species (Alabaster and Lloyd, 1982; Ambak and Jalal, 2006; Yasin et al., 2017b) .
Land-use practices can lead to nonpoint source pollution affecting fish in riverine areas. While most people are familiar with the dramatic effects of point source pollution (direct discharge of untreated wastewater into a stream or lake and resultant fish mortality), nonpoint source pollution has been largely overlooked in the past because it is not as conspicuous in its sources and effects (Kottelat et al., 1993; Naeem, Ishtiaq, and Naz, 2017; Shareef et al., 2017) . Nonpoint source pollution is the result of land-use changes and inadequate urban and agricultural storm water management practices. Improper land-use management practices can result in increased sediment, nutrient, organic-chemical, and heavy-metal loadings to streams while creating abnormal flow rates. All have negative effects on aquatic communities by destroying habitat, increasing turbidity, lowering dissolved oxygen levels, disrupting food webs, decreasing diversity, raising stream temperatures, altering stream flow, and increasing the abundance of undesirable species (Lakra et al., 2010) . The environmental impacts attributable to dredging and sand mining-induced suspensions have the potential to change water quality and to impact local biota. Also, it is attributed to massive displacement of the substrate and the subsequent destruction of nonmotile benthic communities, while the indirect impacts resulting from the dredging are subtler (Jalal et al., 2012a,b; Renato et al., 2000) . The fish communities of rivers are generally complex assemblages of species. A strict correlation usually exists between the river-basin area and the number of species, whereby larger systems support several hundred or even thousand different types of fish. A significant loss of genetic diversity is detrimental to populations and affects their sustainability into the future. In the short term, reduced genetic diversity can contribute to inbreeding depression, which lowers population fitness. In the long term, it reduces the population's resilience because the population's genetic pool of potential responses to stress is restricted (LoweMcConnell, 1995; Yasin et al., 2017a) .
Degradation of habitat (chemical, physical, or biological), hybridization with introduced taxa, and habitat fragmentation have predictable effects on genetic diversity (Abbasi et al., 2017; Jalal et al., 2008) . Fish assemblages occur in sand-mining areas of the Pahang estuary, Malaysia (Jalal et al., 2008) . Thus, these types of ecological research require greater attention from both the scientific community and resource managers (Kouamélan et al., 2003; Mosley, 2015; Rahman et al., 2017) .
Similarly, Pusu River in Gombak, Malaysia, has been receiving increased pollution loads because of the significant number of land-clearing activities for development projects. As such, the Pusu River has been given priority for the existing study (Adnan and Harith, 2017) because the abundance of fishes has declined gradually since the last 5 years in this rain forest river. The stability of ecological systems and the conserving of biological (taxonomic) diversity is universally granted value. One important means of maintaining stability and diversity is the consistent production of species, particularly the dominant, high trophic level consumers. The depletion or extinction of such species constitutes the loss of genetic resources and is a threat to the integrity of the ecosystem (Casatti, 2005; Galacatos, Barriga-Salazar, and Steward, 2004) .
In Malaysia, major sources of suspended solids include agricultural-based activities in which runoff transports sediment to a receiving water column. Urbanization and industrialization of the lower reaches of many rivers, tributaries, and estuaries have resulted in extensive filling of wetlands and reduce shallow water and riparian habitat. It is also likely that loss of much genetic variability occurs before a species is eliminated from the fishery or the community (Jalal et al., 2012a,b) . The Pusu River, which flows through the International Islamic University Malaysia (IIUM), is murky because of elevated levels of suspended solids. The effects, therefore, are usually more pronounced after a rainfall event, such in the case of the Pusu River. Siltation disrupts fish habitation and may also affect propagation. Suspended solids can clog fish gills, making respiration difficult. There are likely two major sources of suspended solids in the Sg. Pusu catchment; one is from the sand-mining activity upstream of the west tributary of the Pusu River, and the other is the development activities (either for housing or mixed development, upstream of the main-stem nonpoint source pollution characterization within the Pusu River Watershed [Jupirin, 2012] ). Besides suspended solids, other sources of pollution such as sewage and algae also enter the river via the perimeter drain. In fact, the diversity and community of fishes in this river near the IIUM Gombak had never been seriously considered as a complete study. Therefore, it is urgent to study fish diversity in this river. Based on the previous contexts, this study was conducted to determine the diversity of fishes and community structure of fishes in Pusu (Sg.) River, IIUM, Gombak.
METHODS

Study Area
The study area was conducted at nine different stations of Pusu River tributaries around the IIUM Gombak campus. Stations 1 to 9 are listed, respectively, to cover the entire Pusu River flows through the campus of IIUM according to their water quality and existing pollution status from upstream to downstream (Table 1) .
Sampling of Fishes
The sampling was conducted on November 2014, January 2015, and March 2015. Fish samples were collected from nine different stations by using seine net, scoop nets, and cast nets in the Pusu River. The fish community was observed through weighed and measured composition and identified to species using a key suggested by fish taxonomists (Ambak et al., 2010; Mohsin and Ambak, 1983) . All of the specimens were preserved in 10% formalin and later stored in 70% alcohol. The live and quality specimens were kept in the museum of Faculty of Science, International Islamic University, Malaysia.
Species Diversity
A diversity index is a measure of the way in which the individuals in a community are distributed among the species. A theoretical model shows that the two central measures of biodiversity of the number of species in a system and the number of genetic variants within a specific species responds Diversity and Community Composition of Fishes in the Pusu Riversimilarly to changes in their environment (Shannon and Weaver, 1963) . The species diversity of fishes in Pusu River was calculated by using the Shanon-Weiner index (Shannon and Weaver, 1963) . This index does not bear any prior assumptions that the distribution of individuals among species follows a particular mathematical form. The index is relatively independent of sample size. This index assumes that individuals are randomly sampled from an indefectibly large population. The index also assumes that all species are represented in the samples. The Shanon-Weiner index is as follows:
where, H 0 ¼ species diversity index in individual, S ¼ total number of species, P i ¼ the probability of encountering species I in sample, ni¼ number of individuals of the ith species, and N¼ total number of individuals of all species.
RESULTS AND DISCUSSION
A total of 113 numbers of fishes belonging to six species under six families were recorded from Pusu River throughout the study period (Table 2) . Six fishes were identified as follows: Notopterus notopterus, Pristolepis fasciatus, Oreochromis mossambicus, Barbonymus schwanenfeldii, Channa striatus, and Hypostomus plecostomus. These fishes were identified according to their own local name. These are as follows: ikan belida, ikan patong, ikan tilapia, ikan lampam, ikan haruan, and ikan bandaraya, respectively. The most dominant species were B. schwanenfeldii (38.9%) followed by O. mossambicus (36.28%) and H. plecostomus (10.62 %) of the total fish catch, respectively. The presence of other families was less than 10% of family of C. striatus (6.19%), N. notopterus (4.42%), P. fasciatus (3.54%), respectively. A greater abundance (56.64%) of fishes were observed at station 3 compared to other stations. This deeper pool area located near the rainforest area has shown less turbid water compared to other stations. Second highest abundance (14.16%) was observed at station 2, while station 6 has shown lowest abundance (2.65%) ( Table  3) . No fishes were observed at stations 4, 7, 8, and 9. This is probably attributable to highly turbid water and shallow area not suitable for fish habitat. Orders of Perciformes was represented by three families and three species, which were O. mossambicus, C. striata, and P. fasciata with diversity index value (H 0 ¼ 0.64). These species were found in all of the zones as these species are highly tolerant to wide range water-quality parameters and environmental stresses.
Cyprinidae is almost an exclusively freshwater family of fishes, with brackish water representatives occurring only very rarely. Cyprinidae family is the largest fish family in the world with 210 genera and about 2010 species in Cyprinidae (Nelson, 2016) . The Cyprinidae includes barbs, carp, goldfish, and about 600 species mostly found in India, SE Asia, and Africa (Berra, 2007) . The family of Cichlidae rate of speciation of cichlids in lake was extremely rapid because of fluctuations of the lakes and rivers (Johnson and Patterson, 1996) . The family of Loricariidae is the largest subfamily with 35 genera and about 185 species. The Hypostominae includes 18 genera and about 175 species, 130 of which are in the genus Hypostomus called Plecostomus (Montoyo-Burgos et al., 1998) . At least three species of Hypostomus have been established in the United States because of releases from home aquariums and for cases for algae control (Hensley and Courtenay, 1980) . The family of Channidae can be placed between Gasterosteiformes and Synbranchiformes (Greenwood et al., 1966) . Currently this family can be found as the suborder of Perciformes. Some species of Channa are capable of wiggling overland or burrowing into soft mud to avoid a drought (Graham, 1997) .
Channa striatus also can construct a nest in swamps, which is slow flowing area among the dense community. This fact was proven in this study because this species was observed mostly under the mud in the Pusu River. The fish N. notopterus under the family of Notopteridae generally live in oxygen-poor swampy habitats and breed in stagnant or running water in the rainy season. Similarly, this species was found at station 3 while running water comes from upstream, which agrees with other studies (Talwar and Jhingran, 1992) . The family of Pristolepididae comprises three species of Pristolepis, which ranged from peninsular India to Borneo. Pristolepis fasciata occurs in Burma, Thailand, and the Malay Peninsula and like to stay at the pristine and pool area. This evidence was similar to our findings in this study because the fish was observed at comparatively the pristine station 3 at the pool area of the Pusu River. Cyprinidae was the most dominant family caught during this study, which contributes around 38.9% of all fishes caught with the total diversity value (H 0 ¼ 0.37) (Figure 1 ). The species of this family was B. schwanenfeldii, which was caught from station 3, the deeper pool area of this river. Out of three species from Order Perciformes, family Cichlidae was the second-most dominant species with 36.28% of total catch from all of the sampling area during the study. Channa striatus was the second-dominant species followed by P. fasciata, which were recorded during the study.
The fishes are gradually declining and endangered in small rivers because of the disturbances by human activities along the bank of the river and upstream areas. The Pusu River is receiving increasing pressure as people continue to use the area for housing, recreation, and other purposes. It was observed that heavy rainfall would cause flash flooding, but it usually lasts a day or less and creates massive turbid water in the Pusu River (Zainudin et al., 2014) . This is evident from the disappearance of most of the species, indicating habitat destruction.
One of the parameters to be affected by poor water quality is the reduction of fish species (Casatti, Rocha, and Pereira, 2005) . Fish species might not become extinct, and there will still be some species that can tolerate extremely adverse waterquality conditions. In Malaysia, the area along the river has been heavily affected by discharges from municipal and industrial outflows. This was because of the rapid development of the area via expansion of the industrial area as well as the increase in population. This may indirectly affect the aquatic organisms, thus suggesting that seasonal variation in water level was unlikely signficant to the local fish diversity and distribution in streams and rivers temporally (Samat et al., 2005) . This scenario was evident throughout this study period in which the water of the Pusu River was completely turbid with the exception of station 3.
Overall, the fish assemblages of the Pusu River were dominated by cyprinids, while other families were represented by fewer species. This is attributable to the fact that the cyprinidae family constitutes a major proportion of stream fishes in Peninsular Malaysia (Ambak and Jalal, 2006; Izzati, Adilah, and Abdullah, 2010; Moyle and Cech, 1988) . The study reveals that water quality is crucial for the survival and distribution of aquatic life in the Pusu River. It is expected that the existing water quality would affect the survival and general health of the aquatic organisms if certain parameters exceed the optimum or reach harmful limits. Sedimentation and soil erosion not only lead to short-term changes in the fish community structure but also have long-term implications on the Pusu River. Although the maintenance of fish populations in natural environments is possible by a variety of techniques, such as fish stocking and regulation of harvest, ultimately an abundant, diverse, and stable fish community depend on the ability of the sustainability of a suitable habitat for the desired species (Tan and Rohasliney, 2013) . This is evident during this study on the Pusu River, Gombak, Malaysia.
CONCLUSION
The Shannon diversity value of the fish diversity indicates that the Pusu River, Gombak, is not highly diverse with the fish species. Most of the treasured freshwater fishes have been declining because of massive habitat disturbance and the water quality of the river. A detailed survey should be conducted to acquire the existing data on the catchment, drain, river, and lake systems. Existing water quality could be alarming for the habitat of existing fish communities in the long run. Significant development activities near the upstream of the river are impinging on the renewal of fisheries resources. Hydrologic models should be used to simulate various scenarios and to come up with the sustainable flood mitigation measures to main pristine conditions of river. Nevertheless, a long-term continuous monitoring of water quality and fish diversity are needed to study for sustainable development of fishes in this fascinating tropical (Sg.) Pusu River, Gombak, Malaysia.
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